Promotion of BRCA1-associated triple-negative breast cancer by ovarian hormones.
Mammary epithelial proliferation is controlled by the ovarian hormones estrogen and progesterone. Although BRCA1 (breast cancer 1, early onset) is ubiquitously expressed, women with BRCA1 mutations have a propensity to develop tumors in tissues sensitive to ovarian hormone. An understanding of the tissue-specific function of the BRCA1-encoded protein (BRCA1) provides additional insight that may improve cancer risk reduction in BRCA1 mutation carriers. Studies using mouse models have shown that BRCA1 regulates the abundance of progesterone receptor. The half-life of progesterone receptor is extended in cells harboring mutations in BRCA1. Reduced ubiquitination of progesterone receptor contributes to its stabilization and is correlated with increased cell proliferation in response to progesterone. Treatment of mutant mice with antiprogesterone prevents/delays tumor development. In vitro, BRCA1 and its interacting protein BARD1 (BRCA1-associated RING domain) serve as an ubiquitin ligase for the monoubiquitination of estrogen receptor-alpha, which may lead to alterations in estrogen receptor-alpha activity. Furthermore, the ubiquitin ligase activities of BRCA1/BARD1 may be determined by the ubiquitin-conjugating enzyme E2. BRCA1 exerts its tissue-specific function through the regulation of progesterone receptor and estrogen receptor-alpha. Interference with progesterone receptor, in addition to estrogen receptor-alpha, may be effective in reducing cancer risk in BRCA1 mutation carriers.